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Abstract
© 2017. The American Astronomical Society. All rights reserved. AH Cep and CW Cep are both
early B-type binaries with short orbital periods of 1.8 days and 2.7 days, respectively. All four
components are B0.5V types. The binaries are also double-lined spectroscopic and eclipsing.
Consequently, solutions for orbital and stellar parameters make the pair of binaries ideal targets
for a study of  the colliding winds between two B stars.  Chandra ACIS-I  observations were
obtained to determine X-ray luminosities.  AH Cep was detected with an unabsorbed X-ray
luminosity at a 90% confidence interval of erg s -1 , or, relative to the combined Bolometric
luminosities of the two components. While formally consistent with expectations for embedded
wind  shocks,  or  binary  wind  collision,  the  near-twin  system of  CW Cep  was  a  surprising
nondetection.  For  CW Cep,  an  upper  limit  was  determined  with,  again  for  the  combined
components. One difference between these two systems is that AH Cep is part of a multiple
system. The X-rays from AH Cep may not arise from standard wind shocks nor wind collision, but
perhaps  instead from magnetism in  any one of  the  four  components  of  the  system.  The
possibility could be tested by searching for cyclic X-ray variability in AH Cep on the short orbital
period of the inner B stars.
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Keywords
binaries, early-type - stars, individual (AH Cep, CW Cep) - stars, massive - stars, stars, winds,
outflows - X-rays
References
[1] Aerts C., De Cat P., Cuypers J. et al 1998 A&A 329 137
[2] Antokhin I. I., Owocki S. P. and Brown J. C. 2004 ApJ 611 434
[3] Berghoefer T. W., Schmitt J. H. M. M., Danner R. and Cassinelli J. P. 1997 A&A 322 167
[4] Canto J., Raga A. C. and Wilkin F. P. 1996 ApJ 469 729
[5] Castor J. I., Abbott D. C. and Klein R. I. 1975 ApJ 195 157
[6] Cherepashchuk A. M. 1976 SvAL 2 138
[7] Cohen D. H., Cassinelli J. P. and MacFarlane J. J. 1997 ApJ 487 867
[8] Cohen D. H., Kuhn M. A., Gagné M., Jensen E. L. N. and Miller N. A. 2008 MNRAS 386 1855
[9] Corcoran M. F., Liburd J., Morris D. et al 2017 ApJ 838 45
[10] Corcoran M. F., Nichols J. S., Pablo H. et al 2015 ApJ 809 132
[11] Cox A. N. 2000 Allen's Astrophysical Quantities 4th ed. (New York: AIP)
[12] Dickey J. M. and Lockman F. J. 1990 ARA&A 28 215
[13] Doyle T. F., Petit V., Cohen D. and Leutenegger M. 2017 IAU Symp. 329, The Lives and Death-Throes of Massive
Stars ed J. J. Eldridge et al (Cambridge: Cambridge Univ. Press) 395
[14] Drechsel H., Lorenz R. and Mayer P. 1989 A&A 221 49
[15] Fruscione A., McDowell J. C., Allen G. E. et al 2006 Proc. SPIE 6270 62701V
[16] Garmire G. P., Ricker G. R., Bautz M. W. et al 1992 AIAA, Space Programs and Technologies Conference
(Reston, VA: AIAA)
[17] Gayley K. G. 2009 ApJ 703 89
[18] Gosset E. and Nazé Y. 2016 A&A 590 A113
[19] Han W., Kim C.-H., Lee W.-B. and Koch R. H. 2002 AJ 123 2724
[20] Harvig V. 1990 PTarO 53 115
[21] Holmgren D. E., Hill G. and Fisher W. 1990 A&A 236 409
[22] Huenemoerder D. P., Oskinova L. M., Ignace R. et al 2012 ApJL 756 L34
[23] Kim C.-H., Nha I.-S. and Kreiner J. M. 2005 AJ 129 990
[24] Lomax J. R., Nazé Y., Hoffman J. L. et al 2015 A&A 573 A43
[25] Mayer P. and Wolf M. 1986 IBVS 2886 1
[26] Muijres L. E., Vink J. S., de Koter A., Müller P. E. and Langer N. 2012 A&A 537 A37
[27] Nazé Y. 2009 A&A 506 1055
[28] Nazé Y., Broos P. S., Oskinova L. et al 2011 ApJS 194 7
[29] Nazé Y., Petit V., Rinbrand M. et al 2014 ApJS 215 10
[30] Nichols J., Huenemoerder D. P., Corcoran M. F. et al 2015 ApJ 809 133
[31] Oskinova L. M. 2016 AdSpR 58 739
[32] Oskinova L. M., Todt H., Ignace R. et al 2011 MNRAS 416 1456
[33] Owocki S. P., Sundqvist J. O., Cohen D. H. and Gayley K. G. 2013 MNRAS 429 3379
[34] Pablo H., Richardson N. D., Moffat A. F. J. et al 2015 ApJ 809 134
[35] Pachoulakis I., Pfeiffer R. J., Kock R. H. and Stickland D. J. 1996 Obs 116 89
[36] Petit V., Owocki S. P., Wade G. A. et al 2013 MNRAS 429 398
[37] Pillitteri I., Wolk S. J., Reale F. and Oskinova L. 2017 arXiv:1703.04686
[38] Pittard J. M. and Parkin E. R. 2010 MNRAS 403 1657
[39] Prilutskii O. F. and Usov V. V. 1976 SvA 20 2
[40] Prinja R. K. 1989 MNRAS 241 721
[41] Rauw G., Blomme R., Nazé Y. et al 2016 A&A 589 A121
[42] Rauw G. and Nazé Y. 2016 AdSpR 58 761
[43] Richardson N. D., Moffat A. F. J., Gull T. R. et al 2015 ApJ 808 88
[44] Sana H. 2017 arXiv:1703.01608
[45] Shenar T., Oskinova L., Hamann W.-R. et al 2015 ApJ 809 135
[46] Shultz M., Wade G. A., Alecian E. and BinaMIcS Collaboration 2015 MNRAS 454 L1
[47] Stevens I. R., Blondin J. M. and Pollock A. M. T. 1992 ApJ 386 265
[48] Usov V. V. 1992 ApJ 389 635
[49] Vink J. S., de Koter A. and Lamers H. J. G. L. M. 2000 A&A 362 295
[50] Yakut K., Aerts C. and Morel T. 2007 A&A 467 647
